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Because urticarial lesions can persist for extended periods of 
time, we have investigated the histochemical expression of 
an antibody against th e: cytokinc macrophage inhibimry fac-
tor in 23 ratienrs with different types of urticaria. Positive 
staining 0 upper and middermal dendritic cells was noted in 
sections from all three biopsy specimens of acure unicaria. 
eight of chronic urticaria. and all six of urticaria pigmenrosa 
lesions. In all but one biopsy specimen, endothelial cells 
reacted as well. In three scccions (rwo chronic urticaria, one 
T he term urticaria encompasses a group of diseases [hat arc characterized clinically by fleeti_ng wheals and share a mas t cell-dependent, pr:imaril y histamine-me-diated pathogenesis. Pressure urticaria is an exception to this rule. as wheals appear only 4 -8 h after elicita-
tion and because antih istamines do nor affect these reactions. Be-
cause of these' peculiar propenies, pressure u.rticaria has been posru-
lated to be induced by mediators of delayed rather than immediate 
type hyperscnsitiviry reactions [1.2J. 
Migration inhibi tory factor (M.IF) is the first Iymphokine de-
scri bed [3.4]. and irs role in delayed type hypersensitiviry reactions 
was demonstrated by complete blockade of the reaction in guinea 
pigs pretreated with an anti-MIF antibody 15J. MIF is produced by 
mononuclear and endothelia l cells. consists of several molecular 
entities that have no imerferon, plas minogen activator. and macro-
phage activating acti vities. and have a specific recepror on macro· 
phages [6J. MIF-stimulated macrophages are functionally more ac-
ti ve with regard to cel l metabolism, adherence, ruffied membrane 
moti liry, and spreadi ng j7J. Expression of the MIF receptor in the 
course of macrophage differentiation has been shown to parallel 
MJF responsiveness of the cellISJ. Macrophages expressing the MIF 
receptor have been shown to function as accessory ce lls in the in-
duction ofT helper «lis [9[. 
Recently, monoclonal antibodies raised against human and mur-
ine MIF [10,11l have been shown to demonstrate MIF expression 
on macrophages and endothelial ce lls in tissue sections of Bacillus 
Calmctte Guarin (Be G) granulomas , psoriasis. atopic dermatitis, 
and allergic Contact dermatitis whereas expression has been faint or 
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urticaria pigmentosa), luminal lining cells of sweat glands 
were also noted to stain posi tively. In contrast, lesional skin 
[rom all eigb[ pa tients with pressure urticaria was negative, as 
was the clinically normal skin of all patients, with the excep-
tion of one patient with urticaria pigmentosa. The data sug-
gest that cytokines may be involved in lesions of acute type 
immunologic processes and that they need not be expressed 
in delayed type reactions.) b,,'est DermatoI93:471 - 474, 1989 
negarive in sarcoidosis, granuloma anulare,leprotrul.tous leprosy and 
synovium of rheumatoid anhritis [6,12] . Because the human anti-
MIF antibody offered a possible tool to probe the pathogenetic 
mechanisms involved in pressure urticaria. we studied its reactivity 
in biopsy specimens from eight parients with this disease. For com-
parison, we also examined sections from three patients with acute 
and eigh t patients with chronic urticaria. Six biopsies from four 
patients with urticaria pigmentosa, a cutaneous mast cell prol ifera-
tive disease. were examined as well. The data underline the unique 
character of pressure urticaria because no reactivity {Q MIF was 
found in this condition, in contrast to all other types of urticaria 
studied. 
MATERIALS AND METHODS 
Patients and Biopsies Twenty-three in- and outpatients from the 
department of dermatology 2t the University Clinics, Munster, 
FRG. consented ro participare in the study (demographic dat2. 
T ab le I). None of them had been or was t2king (2 mo before study) 
medica tions known to interfere with wheaHng reactions or cutane-
ous cellular infilrration. Routine laboratory tests were normal ex-
cept for minor abnormalities in the patients with pressure urticaria, 
as described before [2]. Diagnosis of the dil1erenr types of urticaria 
was based on generally accepted criteria [2], including history (~6 
wk. duration for chronic urticaria, :S 24-h duration oflesions in acute 
and chronic urticaria), physical appearance, reproducibility of le-
sions in case of patients with pressure urticaria, and positive Darier 
test and biopsy in patients with urticaria pigmentosa . The cause of 
the di sease was unknown in all pa,tients. In general, the exact age- of 
the urticaria l lesions was not known, except for the patients with 
pressu.re-induced lesions and for (wo parients (patient 2 with acute 
urticaria and patient 5 with chronic urticaria, T:able I) whose lesions 
were less than 1 hold. 
The patients with chronic urticaria were all hospitalized for ex-
tensive diagnostic procedures, including oral provocation tests. Le-
sions of patients with pressure urticaria were induced with a 20-min 
application of a 1.8-kg weight over a 1.5-cm2 area on the back. 
Lesions were read at 4. 6. and S h. and biopsy specimens were usually 
taken within 2-3 h afcer appearance of the lesions. The three pa-
0022.202X/ 89/S0:l.50 Copyrig ht © 1989 by The Sociery for Investigative Dennatology. Inc. 
471 
.'2 CZARNETZKI £T Ai THE JOURNAL OF INVESTIGATIVE DERMATOLOGY 
Table I. Demographic Data and Raring of Reactivity of Dendritic (D). Endothelial (E). and Sweatgland Lining Cells (SG) in the 
Upper and/ or the Middermis to lCS MIF Antibody in Different Types of Urticaria 
Duration 
Disease Age of DiRase 
Acute urticaria 
I. 27 F 1.5 wk 
2. 29 F 2 wk 
3. 23M 2 wk 
Chronic urticari3 
I. 54 M 10 wk 
2. 24 F 10 wk 
3. 25 F 2mo 
4. 27 M 4 mo 
5. 60 F 3 y' 
6. 73F >5 yr 
7. 26M 2.5 yr 
8. 35 M 0 .9 yr 
Urticaria pigmentosa 
I. 17 M 2 Y' 
2. 22M 21 yr 
3.» 64 M 5 Y' 
l .b) 
3.e) 
4. 44 F 5 yr 
Pressure urticana 
I. 54 M 4 rno 
2. 24 F 8 mo 
3. 29 F 9 mo 
4. 20M 10mo 
5. 31 M 3 y' 
6. 62M 4 Y' 
7. 36 M 6 y' 
8. 38 M 4 mo 
M - m:lle: F - fcm:tlc : + - faint. scarce; ++ = modcntc: +++ - marked. 
tients w ith urticari a pigrnentosa were aduJts with the rypical pig-
memed, maculopapular lesions in a generalized distribution. 
For cosmetic reaso ns. the site of biopsy was me lower trunk in all 
patiems. After injection of a small volume of 1 % lidocaine without 
epinephrine in the circumference of the lesions. 4-mm (diameter) 
punch biopsies were taken from the center and immediately bi-
sected. One half of the lesions was formaline-fixed for routine his-
tology. and the other half was snap frozen in liquid nitrogen and 
scored at - 70 c C. 
Immunohistochemistry Five-micrometer cryostat sections 
were prepared with a microtome (SLEE. Mainz. FRG), were air-
d ried with acetone (10 min) and prc:incubated with 0 .1 % hydrogen 
peroxide plus 10 roM NaN} (to destroy endogenous peroxidase) and 
1 % bovine serum albumin [0 prevent unspecific bindi.ng of antibod-
ies. 
The MIF anribody (lCS/B) had been raised in mice agai nst a 
14-kd species of human MIF. as described (11) . This binds but does 
not neutralize MIF. The pattern of reactivity of this antibody is 
shown in T able II . 
Dilutions of the biocinylated MIF antibody (1 : 150) in phospate-
buffered saline with 1 % bovine serum albumin were allowed to 
Table D. Known Reactiviry of Different Tissues to Antibody 
1CS 
Positive 
Tissue macrophages (activated) 
Thymic endothelium 
Red pulp of spleen 
Lymphocyte. (0% - 3%) 
Granulocytes {1%- to%} 
Mo nocytes (1%- 15%) 
Negati ve 
Lung rissue 
Liver tissue 
Placenw tissue 
Platelets 
Immunocytochemistry 
Localization 
Rating in Dermis Cd l Typ< 
+ Upper D. E 
+ Upper D. E 
++ Upper + mid D 
+ Uppu+ mid D. E 
+ Upper D. E 
+ Upper + mid D. E.SG 
+++ Upper D.E 
+ Upper + mid D. E.SG 
+ Upp<' D. E 
++ Upper D.E 
+ Upper + mid D.E 
+ Upper D. E 
++ Upper D. E. SG 
++ Upper D. E 
+ Upper D. E 
+ Upper D. E 
++ Upper + mid D. E 
0 
0 
0 
0 
0 
0 
0 
0 
react w ith the ti ssue sections fo r 45 min at room temperature and 
then with peroxidas conjugated strepravidin (Amersham. 
Braunschweig. FRG) for another 30 min under the same condi-
tions. Peroxidase reactivity was demonstrated using 3-amino-9-
erhyicarbazol,e as substrate I13J. The prepuations were counrer-
scained with Meyer's haemaiaun (Merck. Darmstadt. FRG). 
Sections wac evaluated by three independent observers and 
graded for intensity of the reaction (+ = fa int; ++ = moderate; 
+t+ = marked). The_pattern of distribution of the reactive cells 
was noted as well. Differential counts of neutrophil s. eosinophils. 
mast cel ls, and the remaining mononuclear ce lls were performed in 
seven to ten random hematoxilin & eosin (H&E) and toluidine blue 
(pH 3. 5)-stained sections in areas of highest density of the cell ular 
infiltratc, if preseot, at X 400 magnification. Further differentiation 
of mononuCicar ce lls (fibroblasts. lymphocytes. macrophages) was 
not done because the subrypes of lymphocytes and macrophages in 
urti.ca ("i.~l lesions have been described {2]' 
RESULTS 
Lesional skin from all patients with acute and chronic urti caria and 
from patients with urticaria pigmentosa reacted with the MIF anti-
body, while that of patients with pressure urticaria was :tlways nega-
tive (data are summarized in Table 1') . T he intensiry of the reactiviry 
varied within the positive groups. independent of duration or inten-
sity of the disease . All biopsies from clinically uninvolved skin were 
negative (nO( shown) except for one lesion of a patient with urticaria 
pigmentosa (Table I. patient 3c), wh.ich 3.1so showed mast cell pro· 
liferation on histology (Table III). Biotin con trol s of le5ional skin 
were always negative as well. 
In the MlF-positive lesions, the reacting cell type was primarily 
dendritic in nature and scattered throughout the upper dermis (Fig 
1). In some les ions. ce lls in the middermis reacted as well (Table I). 
Capillary endothelial cells in the upper dermis al most always 
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Table m. Histologic Evaluation of the H & E and Toluidine 
Blue-Stained Sections From the Parienrs With Different Types of 
Urticaria 
Percentage of Denru.1 Cdl 
Disease Neutrophils EosinophiJs Mast Cells 
AWlI' urr;{oritl 
1. 1.4 ± 0.9 0.7 ± 0.5 8.8 ±0.7 
2. 0.3 ± 0.4 0.0 ± 0.0 9.2 ± 1.1 
3. 59.2 ± 4.9 4.3± lA 7.8 ± 2.3 
Chro"ic urri{oritl 
I. 4.8 ± 3.2 13.0 ± 1.3 1.5 ± 1.7 
2. 9.8 ± 1.3 0.0 ± 0.0 6.8 ± 1.5 
3. 1.0 ± 0.7 0.0 ± 0.0 12.5 ± 1.3 
4. 1.2 ± 0.7 9.6 ± 2.4 10.3 ± 1.7 
5. 5.0 ± 4.7 1.0 ± 0.7 10.8 ± 2.6 
6. 10.7±3.3 49.8 ± 9. 1 6.6 ± 2.2 
7. 6.4 ± 3.4 32.0± 17.8 7.3 ± 2.3 
8. 18.2 ± 4.6 0.0 ±O.O 12.6 ± 2.2 
Urrictlria pigmenrosQ 
I. 0.3 ± 0.2 O.O± 0.0 98.3±2.1 
2. 0.0 ± 0.0 0.0 ±O.O 73.8 ± 5.2 
3 .• ) O.O± 0.0 0.0 ± 0.0 32.0 ± 9.2 
3.b) 0.0 ± 0.0 0.0 ± 0.0 4l.0± 2.4 
3.e) 0.0 ± 0.0 0.0 ± 0.0 43 .0 ± 11.8 
4. O.O±O.O 0.0 ± 0.0 33.2 ± 8.6 
Prt'ss'm.· "Hi{aria 
1. 24 .6±3.1 7.'3 ±2.S 6.4 ± 2.4 
2. 20.1 ± 4.1 0.6 ±O.S 4.7 ± 0.9 
3. 7.0±2.1 1.3 ± 1.4 S.4 ± 1.6 
4. 3.5 ± 1.7 1.3 ±O.7 13.3 ± 2.4 
5. 4.0 ± 1.6 21.0 ± 2.6 14.3 ± 3.9 
6. 11.2 ± 3.5 IS.5 ± 3.9 9.8 ± 2.5 
7. 13.4±1.9 45.4 ± 4.4 10.0 ± 1.4 
8. 4.3 ± 1.1 8.5 j: 2.1 14.2 ± 0.7 
• The Te!n,;unUlg percentage) of cdls arl' nOI hsted lnd coruri!ute 1II0nOlludelT cdl~ 
(fihroblm~. IYlllpho('\'tes. llld mlcTophagl'~). which could 1101 be diITeTclIIilicd br the 
5tllllIng fechmqul'\ used. 
showed clearly positive staining (Table I. Fig 1), even in the biopsies 
of early lesions (not shown). 1n three sections (T able I). the lining 
ce-Jls of sweat glands and ducrs were also positive (Fig 2). 
To find possible reasons for the variabiliry of the intensity of [he-
reactivi ty. the pattern of distribution of mast cells and inflammatory 
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cells and the intensiry of the infiltr::ate were examined in H&E-
stained sections (T able III). A crossreactiviry of MIF antibody with 
neutrophils or eosinophils could be ruled OUt because these cdls 
were frequently observed in the- negativdy staining pressure urti-
caria lesions. In the r.emaining patients, neutrophilic and eosino-
philic inEl trates were noted in patient 3 wi th acute and in patients 1, 
2, 4,6,7, and 8 with chronic urticaria. N o granulocytes were found 
in sections from patients with urticaria pigmenrosa. 
Since maS{ cdls might be mistaken for dendritic cells in the 
dermis in the ::absence of special stains, the distribution of these cdls 
was examined in toluid.ine blue-stained sections. Mastcells formed a 
solid middermal sheet in patient t with urticaria pigmentosa (Table 
III ). whereas only scattcred cells in the upper de rm is reacted with 
the MIF antibody. The mast cell coum in the other urtic:ariallesions 
also did not corrdate with the distribution of MIF-stain ing cdls. 
This was particularly striking in [he MIF~negati ve, mast cell-con-
taining sections of patients with pressure urticaria. 
DISCUSSION 
T his article represents the first immunohistologic study of 3 so-
calle-d Iymphokine in diseases classified as mast cell-dependent, im-
mediate-type hypcrsensitiviry reactions. Surprisingly. MIF was ex-
pressed in sections of acute and chronic urcicaria as well as in 
urticari3 pigmemosa, whereas lesio115 from delayed pressu re urti-
caria failed to react with the- antibody. At the same time. there was 
no appa re-nt correlation bcrween neutrophil and eosinophil infil-
trates or mast cdl proliferation and the expression of MIF in the 
tissue. These findings require a revision of the current concepts of a 
separation of classical immediate and delayed type hypersensitiviry 
reactions and of the specific mediators involved. 
In a pre-vious study of experimental murine con tact dermatitis. 
the kinetics of MIF expression were exami ned by taking serial 
biopsy specimens . .Endothelial cells starte-d to express the antigen in 
less than 30 min and faded by 16-24 h. while MIF-positive macro-
phages reached theit maximum betweetl 8- 24 h {12]. These data 
suggest that MIF expression can be a rather early event in inflamma-
tory reactions. which support the currenT findings because wheals of 
acute and chronic urticaria arne wirhin mjnutes and can persist in 
plano (or approximately 8- 12 h. Studies on the kinetics of experi-
mental whea ls will hopefully show whether MIF expression in 
acute eczcmatow and urticarial rc-actions is similar. The positive 
r('actions to MIF in lesions of urticaria pigmentosa, a man cell pro-
lifetative disease of unknown etiology, and the described reactivity 
Figur e 1. Staining relcriolls with MIF anti-
J hody on endothelial (('lls and scanered den-
driric cells (arrouls) in lcsionll skin or urci-
oria pigmentosa (X 400). 
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Fi.gure. 2. Posi.ti ... .: reactions to the Ml.f :mtiR 
hody on the lining cells of sweat glands (lcR 
sional skin of urtic<lria pigmentosa. X 400). 
in psoriasis, aropic and contact e.czema [6,12) suggest that MlF reac-
ti vity is a hallmark of acute inflammatory tiss ue rather than J marker 
f~lr spednc. antigen-induced delayed type hypersensitiviry reac-
tions. 
The negative findings in pressure urticaria support this concept 
and confirm, on the other hand. the uniqueness of this disease 
among the urticarias. They plact pressure umcaria in line with 
ocher types of delayed hypersensitivity reacrions that lack MIF ex-
pression, such as sa rcoidosis, granuloma anulare. rheumatoid arthri-
tis, and lepromatous leprosy [12]. Pressure urticaria differs, how-
ever. from some of these em.\ties in that no persisting gTanu\omas 
are formed and the lesions a1ways fade within about 72 b [21. Never-
theless, great numbers of inflammatory-type macrophages (mono-
clonal antibody 27E10-posirive) have previously been demon-
strated in lesions of pressure urticaria /14J. although rhese ceUs 
would be in a dille rent func tional or marurational state than MIF-
positive macrophages. 
Viewed from a different angle, the current data also shed light on 
a hitherro unrecogniz.ed role of MIF in inflammatory and immuno-
logic reactions. Irs lack of expression would allow for the in6ltra· 
tion of a special, functional, MIF-nc:gative type of macrophage infO 
delayed type inflammarory and immunologic reactions (pressure 
urricaria, rheumatoid arthritis, granulomas). In mast ceil -depen-
dent, immediate-rype reaccions, MIF expression on endothelial cells 
may aid in limitin.g the extent and duration of the d.isease by pre-
venting macrophage immigration or by stimulating MJF expression 
and activation of macrophages to modulate the local immune re-
sponse (urti caria pigmencosa. acute and chronic urticaria). 
While providing some new insights, the present study also raises 
a nl1mber of new questions. The hitherto unobserved positive rec-
nons to MIF in the lining cells of sweat glands in some urticarial 
lesions suggests that these ceUs may contribute to the armamentar-
ium of immunologic defenses of tbe human body. Additiona1 stud-
ies in diffe rent pathological reactions. usin.g antibodies against MlF, 
MIF-related proteins f9J, as well as reagents wi th specificities 
againsr other cytOkines may help to sbed light on the significance of 
[he present findings. 
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